I. INTRODUCTION
FOR arborescent species with long periods between successive generations and flowers borne on slender branches at great height, it is desirable to develop indirect methods for the study of cross breeding. Such a problem arises frequently in the Australian genus Eucalyptus, for which hybrid swarms have often been reported (Brett, 1938; Pryor, 1950) . The following method of analysing such swarms differs from most of those previously described (Anderson, 1949) in that it requires a knowledge of the variability of the progeny of individual members of the hybrid swarm rather than a knowledge of the variability of the swarm itself.
EXPERIMENTAL MATERIAL
The two tree species, E. elaeophora F. Much, and E. goniocalyx F. Muell. have been regarded as closely related by some (Bentham, i866) and by others as belonging to different sections of the genus (Baker and Smith, 1920 Blakeley, 1934) . They are not difficu' to distinguish, but at several localities in Victoria they are hinkeu by a series of intermediate forms. The relationship between the two species has been investigated by raising seedlings from selected parent trees and masuring their juvenile characteristics, also by study of the field distribution of the species and their suspected hybrids.
The species names are here accepted and used in the sense in which they are defined in the Flora of Victoria (Ewart, 1930) , although a study of the type material of each would suggest that the name E. elaeophora should be suppressed in favour of E. goniocalyx and that the plant generally known as E. goniocal,yx ought to be redescribed under another name. However, in Australia there exists no confusion as to which species is meant when the current names are used and the author (like Maiden, 19, 4) does not propose that they should be changed.
(a) Description of species Eucalyptus gonioca(yx is a large tree which may attain a height of up to 200 feet with a diameter of 6-8 feet at breast height. The bark is smooth, except at the base of the trunk where it may be rough and flaky for several feet. Although usually grey it is sometimes strongly mottled with yellow. Its typical habitat is a well-drained soil, usually on hillsides in areas receiving an annual rainfall of 40-50 inches. Such conditions are common on the seaward slopes of the Eastern Highlands and here E. goniocalyx is often a co-dominant of the forest.
Eucalyptus elaeophora, on the other hand, is a small tree seldom growing to more than 8o feet, with a diameter of about 2 feet. It has a rough flaky bark on all but the smallest branches. The usual habitat is on well-drained hillsides in places receiving an annual rainfall of about 18-30 inches. Except for a few localities in South Australia and Southern Victoria, the species is confined to the inland slopes of the Eastern Highlands, fig. i . The species differ in several other respects, the most important of which are illustrated in fig. 2 .
In the course of mapping the distribution of the Eucalyptus species in the region of the Dandenong Range, Victoria, it was observed that E. elaeophora and E. goniocalyx graded into each other. So complete was this gradation that it was impossible to define accurately the boundary between the species (Clifford, 1953) . Investigation of other areas showed that such intergrading was common where the habitats of the two species adjoined ( fig. 3) has been observed growing in a variety of habitats. In each instance the species has retained its identity, even when grown in the habitat of the other, which confirms that they are not merely environmental forms of the one genotype. evenly spaced. No other conscious selection was practised except to remove any very stunted or diseased plants. The seedlings were finally harvested when they showed 6-8 pairs of fully expanded leaves. Altogether the progeny of fourteen trees were raised.
An examination of the seedlings grown indicated that there was less variability between those raised from parents typical of either E. elaeophora or E. goniocalyx, than between those from parents with an appearance intermediate between those species. This is illustrated in fig. 4 , where leaves from the 6th node of four different seedlings from each of several parents, have been drawn. The leaves were chosen to show the maximum variability between the progeny raised from each parent.
If the seedlings from parents typical of each of the three groups studied were pooled and the variance of the length-breadth ratio of the leaves calculated, it was greater for the progeny of" intermediate" trees than for those from either E. elaeophora or E. goniocalyx at 5 of the 6 nodes measured. This is shown in table i, from which it is evident that at the later nodes the variability of the progeny of the intermediate trees is maintained whereas the progeny of each of E. elaeophora and E. goniocalyx tend to become more uniform. The analysis of the variability in a population containing species and presumed hybrids may be carried further as follows. Consider the inheritance in pure lines and hybrids, of a character controlled by 4 genes. Assume that the parents (P1 and P2) are each homozygous for different alleles; that the viability and number of gametes produced by each is similar; that the F1 hybrid between them is fully fertile; that the influence of the environment is negligible and that the overall mode of action of the genes is additive on a suitable scale. The mean measurements and their variances for the character in the parents and hybrid derivatives are shown in 
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Fin. 5.-The theoretical distribution of the means and variances for a character measured on the families whose parents are given. This theoretical hypothesis can be tested with the progeny of selfings and hybrids of species, varieties and so on, if they yield fertile hybrids, for it can be assumed for most of these that they differ principally in possessing different allelic genes. Suitable data is provided by East (zg5o) for cob length in maize. His numerical values are shown in table 3 and are graphed in fig. 6 , from which it is seen, that for the progeny whose parents are indicated in the table, the mean and its variance for cob length mark out a triangular area. The application of this method of presenting data may be illustrated with the results for E. elaeopiiora and E. goniocalyx. When the mean length-breadth ratios of the leaves from seedlings raised from each tree studied are plotted against their variances, the co-ordinates were included within a triangle. This is shown in fig. 7 which is based upon the data of table 4. . Segregation of characters amongst the seedlings from individual "intermediate" trees suggested that they were of hybrid origin.
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3. Further support for this interpretation was afforded by field studies, which showed that "intermediate" trees occurred only in localities where E. elaeophora and E. goniocalyx grew nearby.
4. The means and variances of the length-breadth ratios of the seedling leaves for the progeny of selected trees have been used to illustrate a possible method of determining the parentage of hybrid swarms.
